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This invention relates to e dispensing device which 
ie sulteble for the dispensing end edainlatratlan of e 
netered aaount of powder. Such e device would be suitable 
for the di sp e n si n g and odainlrttrmtj.cn of pore powder tors 
drugs or drags nixed with o suitable carrier agent e.g. 



Metered dose inhalers are veil known 



eerosols contain oas propellante in which the powdered 
is s us p en d ed . On actuation, the aerosol 
are expelled, through e netering valve, and a 
netered dose is propelled Into the lungs of the patient. 



Research has indicated thst eone 
ose used ia netered doe* 
depletion of the ozone leyer in the 
thus hecose sore Important that such 
substituted with netered dose inheli 




aerosol systens ere nor suitable for sane patients. 



Several types of powder inhalers are known. Usually 
mm of nedicasent is initially contained in e 
The container is often in the forn of e 
gelatin capsule, the cspsala is first opened e.g. by 
Piercing with a pin, end then ite contents art dispersed 
and expelled by ensuring that airflow, due to tha 
inhalation of the patient, causes tht capsule to rotate. 



These powder dispensere have several disadvantages. 
It is necessary for the patient to reload tha dispenser 



pcr/Gwiywm 



after each dose release, and In some devices the capsules 
oust be pierced before loading. . Caaplieatad nechenisas 
are eapleyed to ensure cnapleta expulsion of powder in 
order to provide' the correct dose to the patient. This 
can sake the devices difficult to operate and expensive to 



CD 3102299 and 08 2144997 disclose B .eoaplicated 
Inhaler in which a netered dose of uedicenant ia dispensed 



e palletised aicxonised fere. the inhaler- includes a 
doaing unit which is connected to s storage cftanhor for 
the aedicanent. The dosing unit comprises e perforated 
rotating xsmhrane, end spring loaded scrapers to fill the 
rotating perforations with uedicasent. The filled 
perforations are Introduced to e passage which connecte e 
propellent container to e noxtle. an anount of propellent 
is released whan the patient depresses tuo triggers in 
succession. The prop ellent expels the contents of the 
aapcsad perfareticma towards the noxtle to be inhaled by 
the patient. The size of the netered i 
by the size of the perforations as 
perforations that are brought into the propellent i 

Sach e device is expensive to oanufacture, and the 
dosage accuracy relies on the efficiency of the scrapers 
to fill the perforations, me perfora tions often need to 
be tirctrntril several tines to the powdered nedicaaent to 
ensure couplets filling. lor opt Iron effect the device 
also requires the patient to co-ordinate inhalation with 
the operation of propellent release. Kany patients find 
» difficult t 
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EP 0069719 discloses a device which ettespts CP 
oveiuuno sane of the eforeoentioned problen*. There is 
dlsclosad « powder inh*l«r which is actuated by tha 
airflow generated by tha inhalation of tha patient. A 
hraath actuated device allsinates the problem of the co- 
art i nation of canoe 1 actuation ' and inhalation. a 
prop* 11 ant is bo longer necessary to effect actuation. 
Tha device also oses a perforated aaabrane and spring 
loaded acrapers to provide a metered dose of aedlcaaent. 
Tha patient rotates a naiioeuvreing unit by a certain 
anount. Thie rotates the perforated neabrana with respect 
to the acrapers filling the perforations and exposing a 
certain ncsber of then to an air passage. The air flow 
generated on inhalation passes through the perforations 
and the metered dose Is inhaled by the patient. A 
rotating aeaas is provided to disrupt the airflow so as to 
break up any aggregate particles which have been famed in 
the dosing unit. 

Thie device has the disadvantage that the airflow 
generated on inhalation passes directly through the 
perforations which are then returned to the dry storage 
chanher tor refilling. Any powder which has become lodged 
in tha perforations nay becose cent an ina ted by the air, 
and this Is then nixed with the pure dry powder held in 
the ehanber. if the perforations bscone partially blocked 
then e full dose of aedicanent will not be inhaled by the 
patient. 

It ie the abject of this invention to provide e 
metered deee powder inhaler, wherein tne powdered 
medicament la stored In e powder reservoir housed in the 
device. It le a further object of the invention to 
provide such an inhaler which is slnple in design yet 



ov erca nes the disadvantages experienced with prior art 



In one aspect of the invention there ie provided a 
powder inhalation device cenprising a powder reservoir 
capable of containing a powdered medicament and e volu&e 
or air, a netarlng ehanber extending froto the powder 
reservoir to allow resoval of the powdered nedicanent froa 
the reservoir In discrete anounts and a asans for 
c ompre s s ing tha eir in the reservoir wherein a passage Is 
provided to allow air to vent froa the powder reservoir, 
t hr o u gh tha catering chaaher and into etaoopaare as the 
pressure of the air in tha powder reservoir is increased. 

In a preferred ar ra ngem ent the reservoir may be 
boused In a thin walled cylinder-like structure which 
interconnects with the sain body of the device. The 
cylindrical reservoir end the main body nay Interconnect 
by way of e bare located in the aain body of the device. 
It is preferred that the walls of the cylinder are in 
close eliding contact with the bore, whilst allowing air 
to pass froa tha reservoir, t hr o u gh the ester ing i 



In e further ajrxangenent the aetering rnnnher nay be 
boused in the vail of the cylindrical reservoir. The 
chamber nay comprise s hole in the wall of tha powder 
reservoir. The bole is of e predetermined else to allow 
the desired dosage of powder to pass from the reservoir 
ready to be delivered to the aain air conduit which 
enables the powdered eedicsaeat to be inhaled by a 
patient. The ehanber nay be sealed with e fine filter, or 
say be a depression in the wall with appropriate venting 
or leakage path provided. Certain hole shapee eeea to 



give better aetering repeatability ae do different 
patterne of eir leakage pathe. cylindrical chanbers with 
their depth equal to the cylinder diameter are preferred. 

It is preferred that the metering chamber ie filled 
from tha reservoir by the instigation of relative motion 
between the aetering chamber and the powder bulk eo that 
the eir preesure en the powder bulk Is Increased, forcing 
the powder into the aetering ehanber whilst allowing sir 
to pass la a saall anount through the aetering chaaher and 
vent to atmosphere. Whilst in tha device according to the 
present invention it is preferred that the powder front 
should pass across the entrance to the netarlng *t by 
relative notion of the powder and the aetering chaaher, it . 
has been found that the aetering ehanber will be filled 
t if the powder nolk ie in contact with the entrance to 
' and the sir pressure above tha powder bulk 



within the reservoir which does not react with the powder, 
e.g. nitrogen. 

Although not wishing to be bound by theory, it is 
likely that a local fluid lain? effect of the powder bulk 
may take place which elds metering, with the air flow 
through the carrying powder into the' chamber. 

It will also be realised that since the aetering 
effect seess to be caused prlaarlly by air flow froa the 
high pressure region within the air reservoir (and 
possibly powder) to e lower pressure 'region beyond the 
aetering ehanber, a similar effect could be created by 
producing a low pressure region outside the reservoir and 
as taring ehanber, and' providing a pressure differential 
betweea the reservoir and this low pressure region to 
allow eir flow. This is to be 
within 



The relative notion nay be provided by depression of 
the cylinder into e bore in the main body of the device, 
whilst the bulk of the powder is kept stationary by a ' 
protrusion positioned inside the bore. The cylinder may 
be depressed by the patient manually. Alternatively it 
may be depressed by the operation of e lever capable of 
acting on the cylinder to keep it depressed. it ie 
preferred that tha protrusion ie provided with e seel, 
such that the inner hare of the cylinder end the 
protrusion seel ere in eliding eir tight contact. 

Tha pressure entered on the powder balk nay be 
Increased by cespressing a voluae of air contained above 
the powder. It will be realised that although reference 
herein baa been cade to air, any gas say be included 



In e preferred arrangement, the netering chaaher, 
once filled, is closed to separate the ae tared dose frea 
the reservoir by causing the chaabex to cove past the 
protrusion located in the bare. The netered dose aey be 
prevent ed fran leaking into tha bore in the aain body by 
assuri ng the cylinder walls and said bore are in dose 
eliding contact, but spaced sufficiently to ellow an air 
pessage. The else of the air pesaaga is linked to the 
powder particle size and should be sufficiently narrow 
that powder within the aetering ehanber will not escape, 
deny powdered drugs home an carriers have an a v er ag e 
particle dianetex site of between 20 and 50 ea. 
Accordingly, the width of tha sir passageway ie preferably 
froa 10 to 100 as, preferably 10 to SO en. T 
can be achieved by utilising surface lsperf actions. 
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to exit port nay bo provided in tbe bora vblcb. whan 
aligned vita the —tiring chanber. allows tba chamber to 
b* esptied, one* tb* powder ban been catered it bust then 
ba ejected fro tb* metering chanber. Clearly vbila aora 
accurate volumetric natering la achieved with * higher 
packing d amity in tb* aster lag chanber, ajaction cf a 
nor* tightly pack ad powder is nor* difficult. Tb* first 
part of tbia procasa requires iaolation of tb* metering 
cbanbar fron tb* bulk powder reservoir. Tbia nay ba 
acbieved by causing tb* reservoir volume to ba oovad away 
froa tba m taring cbasbar until a sliding seal cove* ever 
(or over and peat) tba inner face of tba Mtering chanber. 
In tbia asbodinent the seal abould be vide enough to 
prevent a leakage path occoring froa tba higher pressure 
reservoir via the catering cbanbar to a lower pressure 
area behind the eliding seal. 



ejection nay take the fern of increased air flow 
through tba natering cbanh*r carrying out tba ottered 
powder, air flow past the chamber, e.g. by a venturl-lUte 
restriction, creatine a negative pressure to Buck out the 
powder, or by mechanical ajaction. any air flow * 
t ec h n i qu es could uaa the patient Inspired air, but it la 
likely that dense packing and snail altering chaabex alsea 
nay eake this difficult particularly La terns of 
resistance to air flow. However, there la good potential 
during actuation in the specifically described furs of the 
davlc* to produce e snail veins* of air, et a praasere 
considerably greater or lower than atmospheric,- ('high 
energy air*) wblcb can be utilised for doae ejection, end 
possibly dispersion. 



A further advantage 
inspired air does not cone 



of this technique Is that 
into dlr*ct contact with the 



entering rbanher and surrounding valla. This could balp 
pre v ent any risk of bo is tore eentasination to the bulk 
powder froa the inspired air con'tna Inn ting the na taring 
chanber and could ba arranged to balp avoid any such 
ceataniaation risks should the patient breath cat throogn 
the device. 



■echsnical ejection techniques nay preferably be 
lined with air flow technlquas in order to remove 



The m taring rhneher nay also be in the f oxb of a cup 
is. Such a system la* described in, for 
GB 2165139. 



ft la favoured that the air conduit allows air to 
enter an air inlet in the sain body and flow to a 
aouthpiaca, the air flow being caused by the inhalation of 
the patient. A venturl-type restriction and a aecondary 
passageway- nay be Included la tba air conduit. The 



restriction and further connect a secondary air inlet to ' 
the restriction. The air flow through the naln inlet and 
: transfers the metered dose to the patient 
alternatively the air flow nay be 
arranged to flow through the natering chanber. 



The even distribution of the powder In the eir flow 
before it ie Inhaled la preferably acbieved by producing 
e turbulent air stream. This nay be produced by including 
e swirl cbanbar in tba eir conduit. 



It baa been found that the cost beneficial effect for 
patients la obtained when inspiration Is carried out at at 



least 10 litres per ninute, preferably at least is litres 
per olout*. Tbia nay be achieved by Incorporating a 
regulator within tba infaalater to pernlt It to work only 
at a nialnal air flow of, e.g. 10 litres per ninute. 

Tba present invention will be further described by 
way of aracple only, with reference to and Illustrated in 
the accompanying craving* in which x- 

Figure 1 is a section view according to an enbodleent 
of the Invention, in the rest position; 



figure 2 is a section view according to an 
of the invention in the actuated position. 



figure 3 la a aactlon view ox e further embodiment of 
the invention. 



as acaa in Figures l and 2 an inhalation device 
tslsts of a naln body 3 and thin-walled cylinder-like 



The nain body 2 i n cl o dea a bore 6 coaxial with the 
cylinder 4 and a protrusion which ferns a piston stru c tur e 
» inside tb* bare a. The piston 8 is also coaxial with 
the cylinder 4. 

Tba piston bead 10 la provided with a circunf erentiel 
aaal 12. The seal 12 ensures that the piston • is in 
slidabl* airtight contact witb tb* inner bora 14 of the 
cylinder 4. 



A passageway 3 is provided by a selection of surface 
finish to allow controlled venting to the etDOspbere. 
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Tba cylinder 4 la free to oove longitudinally in the 
bore 6 but is prevented from rotational movement [not 
above). A spring 16 la coiled coulally around the 
cylinder 4. The cylinder valla 18 are la close sliding 
contact vitb-the bore a separated by the air passageway 3. 
The spring 1« provide* a eeana to bias the cylinder « In 
its rest position {ahovnla rigor* 1J. 

The main body 3 has a nouthpieee 20 connected by * 
paaaagavay 22 to a svixl chanber 24. The swirl chamber 34 
la la turn connected to a passage 26 which inrln d fn a 
ventaxi-type restriction 28 leading to an air inlet 30. 



A side entry 32 in the narrow section of the 
restriction 28 leads to a aecondary passage 34. The 
aecandary passage 34 ia connected to the naln bore 6 by en 
exit port 36. 



The naln body 3 further includes a snail bore 38. 
The small bare connects with ths secondary passage 34 and 
is vented et a secondary eir inlet 40 close to the air 
Inlet 30. 



The inner bare l« of the cylinder 4. the piston bead 
10 and the piston eeal U co-operate together to faro e 
dry reservoir 42. The reservoir 43 co n tai n s a bulk of 
finely powdered ecdicament 44. A volume of air 46 Is 
tr ap p ed above the medicaaent 44. 



The cylinder wall 10 la provided vitb e metering 
r 48 cosprialag a hole in the cylinder vail IB. The 
i of the smearing c hamber 48 la such that the amount 
of nedicaaest which can be contained la that volume is 
equivalent to one dose. 
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The aster ing chanber <a is so position*! 1a the 
cylinder vail n that whan the eylindar 4 U In lea 
actuated poaltlea {shown In figure 2) the catering chamber 
it is aligned with tha exit port 36 in tha nain body z. 

The piston a is provldad vita • snail spring loaded 
plunger so. The pioneer 50 is aligned with tha centra 
tin* of tha exit port 36. ifhen ths cylinder 4 is in tho 
position (shown in Figure 1) tho pioneer is 
restrained froa operation by tha cylinder wall ia. . 

When tha cylinder 4 U in tha actuated position 
{shown in Figaro 2} ths plunger is projected into tho 
netering chaster 4*. 

The eain body 2 of tha dispensing device and tho 
cylindrical st ruct ur e 4 ore preferably oamufactured era 
• plastic each as polypropylene, acetal or moulded 
polystyrons. Tbsy nay however bo nanufactured froa octal 
or another suitable material. 



The patient depresses the top of the cylinder 4. The 
spring IS baccasa compressed snd ths cylinder 4 novas down 
ths bore 6 insidt the nain body 2. 

As tha cylinder 4 coves down the catering chanber 4B 
passes through ths bulk of the oedicanent 44. At the sans 
tins, tha air la the specs 46 is cc xpr e s scd the voicae 
"Tl frtvfl by ths cylinder walls 16 tha piston .head 10 and 
tha piston ssal 12 dscrsasas. a. email snouat of six flows 
through the powder buUc 44, through tho astaring chamber 
40, through tho passageway 3 and into tho ataosphere. 

Tha coabinsd action of tha oovasant of the eater ing 
I through the built oedlcanemt 44 ths increase in 
m tho sedicaaent and the sir flow results in tha 
filling of tho chamber 40 with a oatsred dose of 



Tho width of tha passageway 3 1* such 



Tha piston heed seal 13 say be e seel of plastic such 
eo PTTE, synthetic rubber or natural rubber. The seal 13 
nay bo a cup or lip seal Bartending around ths piston heed 



The petient ilTr~««*" the cylinder 4 until it reaches 
tho end of its trowel. Tho patient then inhales whilst 
keeping the cylinder 4 depressed. 



In use tho patient holds the device such that the 
cylinder 4 is located upperoost. The petient then shakes 
ths device, whilst holding it vertically. The shaking 
aids the nixing of tho powdered nedlcssant and also 
assures that the powder is deposited at the botton of the 
cylinder 4 in contact with the piston head id. 



In the actuated position (shown in figure 2] all tho 



40 is seeled in tho voicae defined by tho cylinder wall* 
10, tho piston head 10 and the piston seal 12. 

Chen ths cylinder 4 is fully de p res stttl the a. taring 
chamber 46 la aligned with the exit port 36 in the sain 
body 2 and the spring loaded plunger SO. . 
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The plunger 90 is do longer restrained by the 
cylinder walls 10 and as it springs forward the powder in 
tha Betering chanber 40 is pushed into the passage 34 
through the exit port 36. The plunger is restrained froa 
further nov s n ont by suitable asans (not shown). 

The inhalation of the patient causes air to enter 
through the inlet 30. The air reeches the venturi-type 
restriction 2 a end the narrowing of tha inlet cause* the 
air velocity to increase. The air pressure in tho 
restriction 20- decreases as a result of ths increase of 
vsloclty. Ths drop in pressors causes a further stroen of 
sir to eater through tho snail bore so which in turn 
causes ths netsred doss of oedicanent to be dragged into 
ths nain air streaa flowing through tho restriction 20. 



•e of oedicanent is carried in the air 
streaa through the passage 26 into the swirl chamber 24. 

The gecastry of the swirl chanber 24 causes the air 
and tha powder to follow a circular path. The turbulent 
air flow in the swirl chanber results in ths dispersion of ' 
ths powder in tho air flow. 

The particles, era carried in tho air strsan through 
ths passage 32 to the petient vie the eoothplece 20. The 
patient thus inhales sir containing e netsred dose of 



After use ths patient releases the cylinder 4 and it 
returns to tha rest position under the laf lueses of the 
spring 66. The cylinder is provided with e Uniting end 
atop (not shown] to prevent ths cylinder and sain body 
as the cylinder 4 rises ths 



plunger 30 is caused to retract by the novenent of the 
cylinder .wall 10 and the specific shape of the plunger 36. 
The enclosed specs 46 returns to its original voluae and 
the' trapped air is no longer conpressed. 

Ths device is ready for further use. 

Ths inhalation device nay be nantifactured.a* a sealed 
unit, which ia discarded when the level of the powdered 
l falls below the level of the ns taxing 



alternatively the reservoir oay be refilled through 
*n opening in the top of the cylinder 4 which is noraally 
sealed by a plug. 

. in a further eahodiasnt of the device, es seen ia 
Figaro 3, aa inhalation device consists of a ehaabsr 60 
which will be within ths main body of the device (not 
shown], a voluae of powder 83 is Im-lmttil within the 
chamber 00. above the powder 62 is a specs aa which is 
connected to a neons 89 of increasing ths pressure of the 
air within tha space 64. 

an orifice 83 leads froa the chanber 60 into a 
netexing chamber 06. This astaring ensmber 86 is farmed 
in s piste 07 which is noveable relotive to tha body 
enclosing the chanbeT 00, in particular the orifice 83. 
Beaot* froa the noxale is an sir gap 90. 



as pr essur e is increased within the space I 
flows t h rou g h the orifice 03 into the oetering c 
ax the sane tine, air flows froa ths space 64 throogh the 
powder S3, through ths orifice 03 end cetering r^is^er 06 
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and out through the »ir gap 90 which U of such • six* to 
prevent powder leakage. The catering chaaber 96 is 
coop lately rilled with powder. 

The piste 87 is then slid sideways and the chamber 10 
containing the oa tared dose of powder presented to the 
diaperelen syetaa. in order to refill the chaaber. an 
airtight reaoveable lid 11 Is provided. 



Suitable drugs which nay be used Include salbutasol, 
beclosethaaane dl propionate, budasonlde and aodlun 
croaoglycsta. 
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1. A powder Inhalation deviea cnaprlalng a powder 
reservoir capable of containing a powdered sad leanest and 
a volune of air, a netering chaaber extending froa the 
5 powder reservoir to allow reaoval of the powdered 

nedicaaent froa the reservoir' in diacrete ' amounts and a 
Beans for cospresaisg the air ia the reservoir wherein a 
passage is provided to allow air to vent froa the powder 
reservoir, through the aa taring chanber and into 
10 ataospbere as the pressure of the air in the powder 

■ is i 



2. as inhalation device as claised in Clais 1 wherein 
the pressure of the eir is increaeed by coapressing. the 
volune of air in the reservoir. 

1. aa inhalation device as claised in Clais 1 ox Claia 
2 ehexeia the reservoir Is housed in a thin-walled 
substantially cylindrical sUia-Une and the Bartering 
chanber la la the fore of a hole defined in the wall of . 
the powder reservoir. . 

4. aa inhalation device as clalasd in Claia 3 wherein 
the tela la la the f era of a cylindrical chaaber having a 
depth substantially equal to the diasetar of the cylinder. 

5. an inhala'tlca device as clalasd la any one of the 
preceding cieiae wherein as the aeteriag chaaber ie filled 
froa the reservoir the bulk of the powder passes across 
the internal entrance to the catering chanber. 



6. an inhalation device as claised in Claia S wherein 
the reservoir is In slldlag contact within e bore in the 
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device, aaid bore having a protrusion position ad 
therewith in, the powder being held within the reservoir by 
tb* protrusioa. 

?. An Inhalation device aa claised in Claia 3 or Claia 
5 6 wherein tha aetaring chaaber, once filled with powder. 

la closed to separata the eetered dose froa the reservoir 
by canning tba chaaber to nova peat tha protrusion located 
in the bore. 

I. An inhalation device as claised in any one of the 
10 preceding claim wherein enaction of powder contain ad 

within the aatering cheaber ia effected by air flew peat 
tba chaaber 

9. An inhalation device es claised la any one ox cieiae 
X to 7 wherein ejection of powder contained within the 

19 aatering chaaber ie effected by oechanlcal ejection. 

10. An inhalation device aa claised in Claia a wherein 
the powder ia ejected by positive or negative pressure 
canaed by air flew. 

II. An inhalation device es claiaed in Claia 10 wherein 
SO negative preaaure is caused by air flew through a veaturi* 

like restriction. 




